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CYCLIC HEXAPEPTIDES AS TACHYKININ ANTAGONISTS, THEIR PREPARATION AND PHARMA- 
CEUTICAL COMPOSITIONS THEREOF 



Field of the Invention 
5 The invention refers to cyclic hexapeptide analogues of tachykinin s 
of general formula (I) 

(I) r-NH-CHR 1 -W-CHR 3 -CO-A 1 -A 2 -A 3 -&Ala- 



vhere 

Rj^ * H, linear or branched Cj_^ alkyl 
10 R 3 * H * natural or not natural amino acid free or protected sid 
chain 
or 

R 3 « (CH 2 ) n -R" 
wherein 
15 n « 1, 2. 3. 5 

R" = cyclooctyl. adamantyl. cyclohexyl. naphthyl 
R" s phenyl when n is other than 1 
R" = a substituted carboxyaaide group when n « 1, 2 
A 1 - Gin. DGln 

20 *2 * Ttp » DTrp 
Aj » Ph , DPhe 

W « CO-NR' , CH2-MR' 

where 

bi . n nu .-j fW« nhamo<*Aii^4i*Al1tt af>i>anf ahla anl t'Q with nrlita 
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or organic or inorganic bas s. 

Tachykinins antagonist compounds of formula (I) prove to b 
effective in the treatment of diseases where tachykinins play a 
pathogenic role, in particular in the treatment of arthritis, 
5 asthma, inflammations f tumor growth, gastrointestinal hypermotility, 
Huntington's disease, neuritis, neuralgia, migraine, hypertension, 
incontinence of urine, urticaria, carcinoid syndrome symptoms, 
influenza, and cold- 
State of the Art 

10 Tachykinins are a family of peptides characterized by the following 
common C- terminal sequence: 
Fhe-X-Gly-Leu-Het-NH2 

where X stands for an amino acid characterizing each of th 
tachykinins. 

15 As far as mammals are concerned, the three tachykinins were called 
substance P (SP) (where X * Phe) , neurokinin A (NKA) (where X * Val) 
and neurokinin B (NKB) (where X * Val) and their neurotransmitter 
role, both at peripheral and central levels, was acknowledged (J.E. 
Maggio, Peptides. 1985. 6. 237-2*5 and P.C. Emson et al., 

20 Neuropeptides and their peptidases, A.J* Turner and Ellis Korwood, 
England. 1987. PP< 87-106). 

The pharmacological and biochemical results conveyed by the 
literature show that the biological activity of tachykinins is 
mediated, in mammals' tissues, by three distinct receptors at least, 
25 called KK-1, NK-2, NK-3- Natural tachykinines exhibit a different 
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affinity with such three r c ptors. Highly p t nt tachykinins 
antagonists seen to be effective to reduce or antagonix 
pathological effects due to an excess of tachykinins in aniaals or 
man. The first generation tachykinins antagonists described, for 
5 instance, in US-A-4 9 481,139 - scarcely selective - were followed by 
the second generation ones (EP-A-401,177; EP-A-347,802; GB~A- 
2,216,529). Bore selective. 

Research in the field is anyway aimed at singling out high r 
affinity and activity antagonists, free froa agonist activity n 
10 other receptors, hence suitable for therapeutical use. 
Detailed Description of the Invention 

This invention refers to cyclic hexapeptide analogues of tachykinins 
of general formula (I) 

( I ) pNH-CHR 1 -W-CHR 3 -CO-A 1 «-A 2 -A 3 -PAla-n 




15 where 



Rj « H ( linear or branched alkyl 

« natural or not natural amino acid free or protected side chain 



or 



*3 ■ <CH2>n- | T 



20 where 



n « 1, 2, 3, 4, 5 



R* * 



cyclooctyl, adamantyl, cyclohexyl, naphthyl 



R w 



* phenyl when n is other than 1 



s a substituted car boxy amid group when n « 1, 2 
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* Gin, DGln 
A 2 * Trp. DTrp 
A3 * Phe, DPhe 
W « CO-NR' , CH 2 -NR f 
5 where 

R r • H. CHj and their pharaaceutically acceptable salts with acids 
or organic or inorganic bases* 

According to this invention, linear or branched Cj^i, alkyl ar 
selected in the group consisting of : aethyl, ethyl, propyl, 

10 isopropyl, butyl, isobutyl, t-butyl. 

Natural aaino acid is selected in the group consisting of : glycine, 
alanine, valine, leucine, isoleucine, proline, phenylalanin , 
tryptophan, Methionine, serine, threonine, cysteine, tyrosine, 
asparagine, glutaaine, aspartic acid, glutamic acid, lysine, 

15 arginine. histidine. in their L or D foras. 

Not natural aaino acid is selected in group consisting of p-alanin , 
D or L 2-aainoisobutyric acid, D or L 2,3-diaainopropionic acid, D 
or L norleucine, D or L alloisoleucine, D or L pyroglutaaic acid, L 
or D 3-hydroxyproline , L or D M-hydroxyproline. L or D phenylalanin 

20 substituted in the ortho, seta, or para position, L or D 
thienylalanine, L or D pyridyl alanine . &(2- or 3- 
benzothienylalanine) , 1,2. 3.^ tetrahydroisoquinoline-3-carboxyl 
acid. 

Among the aaino acid chain protectors, the following are given 
25 special considerati n: Mbs. Mtr, N02, Z, Tos, Pac, For, Me, Ac, 2- 
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Br-Z. 2-C1-Z, Bzl. 2,6-diehloro-Bzl. S03H, Faoc, OMe. OBzl, OF*, 
ONp, OSu. 

Protected side chain of a natural or not natural amino acid Means , 
in particular, L or D Arg (HbsK L or D Arg(Ktr). L or D Arg(H0 2 ), L 
5 or D Arg (Z), L or D Arg(Tos), L or D Arg(Pac). L or D Trp(For) . L 
or D Trp(Mts). L or D Tyr(Me). L or D Tyr(Ac). L or D Tyr(2-Br-Z) , L 
or D Tyr(Bzl). L or D Tyr(2.6-dichloro-Bzl) . L or D TyWSOjH). L or 
D Ser(Me). L or D Ser(Ac). L or D Ser(Bzl). L or D Ser(2,2-dichloro- 
Bzl), L or D Ser(S03H), L or D Lys(Ac). L or D Lys(2-Br-Z), L or D 
10 Lys(2-Cl-Z), L or D iys(F*oc). L or D Lys(Z). L or D Lys(Tos), L r 
D Lys(Me). L or D Lys (Bzl). L or D Asp(OHe). L or D Asp(OBzl). L r 
D Asp(OFm). L or D Asp(ONp), L or D Asp(OSu), L or D Glu(OMe). L or 
D Glu(OBzl), L or D Glu(OF«). L or D Clu(ONp), L or D Glu(OSu). 
Substituted carboxamide group Beans a CONRjRg group, where and 
15 are equal or different and represent H or a linear or branched or 
cyclic alleyl, arylalkyl. aryl residue. 

and R£ together with the nitrogen ate* can form a 5~ or 6- 
terainal cycle including k or 5 carbon atoas or groups - 
CH 2 CH2NHCH 2 CH 2 -, CR 2 C&^(C^)Ca^a 2 m * -OT^OCB^- . 
20 In particular. NR^Rg can mean the residue of benzylaain . 
ph nyl thylanine even substituted with a bal gen. 1- r 2- 
naphthylaaine, cycl hexylamin . cyclooctylaaine. adamantananin . 
adaaantyl-B thylaaine. 

Aoong the c npounds as per f rmula (I) of this invent! n. preferenc 
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■ isobutyl 
A 2 » Trp 

R3 « (CH 2 ) a C 6 H llt where n » 2. 3. 5; (CH 2 ) n -(l-naphthyl) . where n 

« 2. 3. 4. 5: (CH 2 ) n -(l-adaaantyl), where n « 1, 2, 3. 4. 5; (OtyiT 
5 cyclooctyl. where n « 1. 2, 3. 5; (CH 2 ) n -CP 6 H 5 . where n « 2, 3. 

4, 5; (CH 2 ) n -C0NHBzl. where n - 1. 2; (CH 2 ) n -C0NMeBzl. where n ■ 1, 

2; (CH 2 ) n -C0NHCH 2 CgH 11 , where n ■ 1. 2; (CH 2 ) n -C0NMeCH 2 C5H 11 . where 

n * 1, 2; (CH 2 ) n -C0NH-CH 2 (l-adaBantyl). where n - 1. 2; (CH 2 ) n - 

C0NMe-CH 2 (l-adaaantyl) . where n * 1,2. 
10 In particular the following coapounds are preferred: 

cyclo(Leu-Cha-Gln-Trp-Phe-PAla) 

cyclo ( Leu-Asp (NHBzl)-Gln-Trp-Phe-&Ala) 

cyclo(Leu-Asp(NMeBzl)-Gln-Trp-Phe-pAla) 

cydo ( Leu-Asp (NHCH 2 C6H11 ) -Gln-Trp-Phe-&Ala) 
15 cyclo(Leu-Asp(NMeCH 2 C6Hll)-Gln-Trp-Phe-pAla) 

cyclo(Leu-du(NHBzl)-Gln-Trp-Pne-pAla) 

cyclo(Leu-du(NMeBzl) -Gln-Trp-Phe-pAla) 

cyclo ( Leu-Glu ( NHCH 2 C6H11 ) -Gln-Trp-Phe-pAla) 

cyelo(Leu-Glu(NMeCH 2 C6Hll ) -Gln-Trp-Phe-&Ala) 
20 cyclo(Leu-Glu(NHCH 2 { 1-adamantyl) ) -Qln-Trp-Phe- &A1 a ) 

cyclo{Leu-du(NMeCH 2 (l-adamantyl) )-Gln-Trp-Phe-&Ala) 

cyclo ( Leu-Asp (NHCH 2 ( 1-adamantyl ) ) -Gln-Trp-Phe-^Ala) 

cyclo(Leu-Asp(NMeCH 2 (l-adaoantyl) )-Gln-Trp-Phe-p^la) 

cyclo (Leu *f £CH 2 NH3 Asp (NHBzl) -Gln-Trp-Phe-pAla) 
25 cyclo (Leu «f [CH^] Asp (NMeBzl) -Gln-Trp-Phe-pAla) 
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cyclo(Leu¥ [CH^Asp (NHCH 2 C6H11 ) -Gln-Trp-Phe-pAla) 
cyclo(Leu f [CH^Asp (NMeCH 2 C6Hll ) -Gln-Trp-Phe-&Ala) 
cyclo(Leu »f [CHjNHlGlulNHBzD-Gln-Trp-Phe-pAla) 
cyelo{Leu Y [CH2NH]Glu(NMeB2l)-Gln-Trp-Phe-pAla) 

5 cyclo(LeuY [CH2NH]Glu(NHCH 2 C6Hll)-Cln-Trp-Phe-pAla) 
cydo(Leu Y [CH^jGlu (NMeCH 2 C6Hll ) -Gln-Trp-Phe-flAla) 
cyclo(LeuY [CH2NH]Glu(NHCH 2 (l-adaaantyl))-Gln-Trp -Phe-&Ala) 
cyclo(Leu Y [ClyiHiGlu ( NMeCH 2 ( 1 -adaaantyl ) ) -Gln-Trp-Phe-frAla) 
cyclo(Uu¥ [CH 2 NH]Asp(NHCH 2 (l-adamantyl))-Gln-Trp -Phe-frAla) 

10 cyclo(LeuY [CH 2 NH]Asp(NMeCH 2 ( 1-adanantyl ) )-Gln-Trp-Phe-&Ala) 
cyclo(Leu Y [CH 2 !We]Asp(NHBzl) -Gln-Trp-Phe-BAla) 
cyclo ( Leu *f [CH 2 NMe] Asp (NMeBzl ) -Gln-Trp-Phe-&Ala) 
cyclo(LeuY [CiyWe] Asp (NHCH 2 C6H1 1 ) -Gln-Trp-Phe-ftAla) 
cyclo(LeuY [CB 2 NNe]Asp(NMeCH 2 C6Hll)-Gln-Tip-Phe-^a) 

15 cyclo ( Leu Y [CH^elGluCNHBzlJ-Gln-Trp-Phe-BAla) 
cyclo ( Leu Y [CH 2 NMe3Glu(NMeBzl ) -Gln-Trp-Phe-BAla) 
cyclo(leu Y [CH2NMe]Glu(NHCH2C6Hll ) -Gln-Trp-Phe-frAla) 
cyclo (UuV [CH 2 NMe]Glu(NMeCH 2 C6Hll)-Gln-Trp-Phe-&Ala) 
cyclo ( Leu Y [CH 2 NMe]Glu(NHCH 2 ( 1-adamantil ) ) -Gln-Trp-Phe-pAla) 

20 cyclo ( Leu »f [CH 2 NMe]Glu(NMeCH 2 (l-adaoantil))-Gln-Trp-Phe-pAla) 
cyclo ( Leu Y [CH 2 NNe]Asp(NHCH 2 ( 1-adaaantil ) ) -Gln-Trp-Phe-frAla) 
cyclo ( Leu Y [CH^ ]Asp(NMeCH 2 (l-adaBantil) )-Gln-Trp-Phe-p^la) 
cycl (LeuV [CH^jAsp (OBzl ) -Gln-Trp-Ph -ftAla) 
cyclo (Leu Y [CH 2 NMe]Asp(0Bzl) -Gln-Trp-Ph -BAla) 

9* cycl (LeuV rCHJWelNal-Gln-Trp-Ph -BAla) 
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cyclo(Leu? [CHgNMeJCha-Gln-Trp-Ph -pAla) 
cyclo(LeuY [CH^lCha-Gln-Trp-Phe-frAla) 
cyclo(LeuY [CH^jNal-Gln-Trp-Phe-frAla) 
cydo(LeuY [CH2NMe]CH( (CH 2 ) 3 Bzl)CO-Gln-Trp-Phe -frAla) 
cyclo(Leu V [CH^lCHC (CH 2 ) 3 Bzl)CO-Gln-Trp-Phe-frAla) 
cyclo (Leu-NH-CH ( ( CH 2 ) 3B2I ) CO-Gln-Trp-Phe-frAla) 

The cyclic peptide analogues covered by the present invention can be 
prepared by known synthetic techniques in the solid phase or in 
solution. For the obtainnent of linear peptides with the C- terminal 
carboxyl group in the form of free acid, solid supports such as 
resin phenylacetamidomethyl (PAH) or the resin p~ 
hydroxymethylphenoxymethyl (Wang), can be used. In the case of PAN 
resin, the amine function of amino acids is protected by the t- 
butyloxycabonyl group which can be selectively deprotected by 
trifluoracetic acid, whilst final deprotection - with simultaneous 
peptide detachment from the polymer support - is secured by 
anhydrous hydrofluoric acid. In the case of the Hang resin, the 
aaino acid amine function is protected by the 9-fluorenyl- 
methoxycarbonyl group (Faoc) . selectively deprotected by piperidine, 
whilst final deprotonation - with simultaneous peptide detachment 
from the polymer support - is secured by trifluoracetic acid. 
In both cases, the trifunctional aaino acid side chains can be 
protected by the known methods described by literature. For the 
construction of the peptide chain on the insoluble polymer support, 
each wtn acid is made to react in th form f free cid, in the 
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presence of a suitable coupling agent, e.g. dicycloh xyl 
carbodiiaide (DCC). used with additives, if - any, such as 
hydroxybenzothiazole (HOBT) or benzothiazolyl-N- 
oxytridlaethylaBinophosphoniuB hexafluorophosphate (BOP); as an 

5 alternative, the aaino add can be aade to react in the fori f 
symmetric anhydride, activated ester, or according to any of th 
other Methods described in literature. Aaino acid coupling reaction 
completion can be ninhydrin tested, as described by E.T. Kaiser et 
al., Anal.Biochea., 1970, & 595- 

10 Aaino acids with the Rj-fCh^n-CONRjRg group as side chain can be 
synthesized, e.g. starting from the corresponding acid (where the o- 
aaino and o-carboxyl groups have been pre-protected) , by 
condensation with the suitable HNR^Rg aalne and the use f 
activators such as those currently eaployed in peptide chemistry 

15 (BOP, PyBOP, HOBT). 

Amino acids whose side chain is represented by the (CHgJjj-R" group 
can be synthesized by known organic chemistry techniques, such as, 
e.g., those described by Evans et al., J. Am. Chen. Soc., 112 (1990) 
4011-4030; G.C. Barret, Chemistry and Biochemistry of the Amino 

20 Acids, Ed. G.C. Barret, Chapman & Hall, London, 1985* 246*296. 

As for th -CH2-NR'- b nd, it is synth sized according to the 
procedure d scribed by Sasaki and Coy, P ptides, 1987 , 8, 119. Such 
a pr c dure was ext nd d to the synth sis in th s lid phase 
according to th Fmoc strategy, as described by Przewosny t al., 
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■ th xyaethylaaide as per formula 2 is pr par d froa th 
corresponding N-protected aaino acid. The said aaino acid is 
dissolved in aethylene chloride; the solution is added vlth an 
equiaolar amount of hydroxybenzotriazole and stirred for 20 minutes. 
Then, N-O-dimethylhydroxyleaine . HC1 dissolved in dichloroae thane and 
added with an equiaolar amount of a sterically hindered tertiary 
amine, e.g. diisopropylethylaaine, is added to the said solution. 
The resulting mixture is kept under stirring for about 16 hours, 
after which it is washed with dilute aqueous HC1, with an NaHC03 
saturated solution, as well as with an NaCl saturated solution. The 
desired product can be purified, e.g. by chromatography on silica 
gel. 

N-methoxyaethylsaide as per formula 3 is reduced to produce the 
corresponding aldehyde as per formula 4, e.g. with equiaolar lithium 
aluminium hydride at 0°C in an ether solution. On reaction 
completion, the mixture is treated with a solution of acid potassium 
sulphate in water. 
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The product is then isolated by extraction, with 
ether, of the aqueous phase: for this purpose the ether phase is 
washed with dilute aqueous BC1, with NaCO^ saturated solution, and 
with an NaCl saturated solution. 



MH 




5 B « Boc, Fsoc R 2 * H; Me 

The aldehyde as per formula 4 is allowed to react with the compound 
as per foraula 6, or with the N- terminal end of a pentapeptide chain 
bound to the resin by a ^-alanine residue. The initial Schiff bas 
is reduced in situ, e.g. by sodiun cyanoborohydride, to give a 

10 aodified hexapeptide bound to the resin as per foraula 7. Aft r 
deprotection and detachaent, performed as described above, th 
suitably freeze-dried raw peptide is purified to honogeneity. e.g. 
by high pressure reversed-phase preparative chromatography. 
Cyclic peptid synthesis can be obtained via cydization In solution 

15 aft.r preparation - acc rdlng to one of th af reaentioned ■ thods, 
in the solution* r solid phas - of th lin ar precursor f the 
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agents and. if n cessary. by activating th C- terminal carboxyl 
group of the cyclic precursor. 

EXAMPLE 

Preparation cf the cyclic peptide : 

~ Y ~i n f i^.,«f f CH^JWlAap (NHBzl) -Cln-Trp-Phe-pAla) (ill 

a) Synthesis of the linear peptide having the following sequence: 
H-Leu<f [CH^] Asp (NHBzl ) -Qn-Trp-Phe-pAla-OH (i) 
Synthesis of Boc-Asp(NHBzl)-0H: 323 E Boc-Asp-OBzl (Novabiochea. 
Switzerland) is solubilized in 70 mL dioxane; then the solution is 
added with 530 ag BOP. 37uL DIEA and. finally. 107 ■» benzyl amine. 
After 3 hours, the reaction Mixture is dried and the residue is 
purified by chromatography on Merck silica gel 60 (mesh 70-230) with 
ethyl acetate-l/n-hexane-1 (v/v). as eluent. Rf « 0.3. 310 ag yield. 
Carboxyl group deprotection is obtained by dissolving 300 ag benzyl 
ester in 40 aL aqueous 95% ethyl alcohol and adding the solution to 
a suspension of 100 ag Pd/C (10% Pd) in 6 aL 95% aqueous ethyl 
alcohol. The environaent is saturated with hydrogen and the reacting 
mixture is kept under hydrogen environaent for 2 hours. Then, the 
solution is filtered and dried. 

3.0 g Boc-pAla-PAM resin (Baches. Switzerland), equal to 0.45 aaoles 
of amine groups, is fed to a Labortec SP 640 semi-automatic peptide 
synthesis reactor. The resin is washed as described in Table 1. 
cycles 6-7* 

For resin coupling to the subsequent amino acid, symmetric anhydride 
is pr pared by dissolution of 0.48 g Boc-Phe-OH in 5 "L 
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dichloromethan . The solution temperature is brought to 0*C and 
added with 0.9 aL of a lM solution of dicyclohexylcarbodilalde in 
dichlorome thane. After 15 ainutes, dicyclohexylurea Is filtered and 
the resulting solution is added to the deproteeted resin. The resin 

5 is kept under stirring at aabient temperature for 60 ainutes (cyel 
8). The procedure is completed by washing (cycles 9*12) and the 
reaction is ninhydrin- tested by the Kaiser method. In case of a 
negative response, the Boc group is hydrolyzed with 50? TFA (cycl s 
1-4), before the subsequent amino acid coupling, which takes plac 

10 according to the described procedure. The following residues are 
made to react in the same order, in the quantities indicated in 
brackets: Boc-Trp-OH (0.548 g), Boc-Gln-OB (0.443 g). Boc- 
Asp(NHBzl)-0H (0.581 g). After deprotection, Boc-Leu-H (0.242 g) 
dissolved in a diaethylforaamide solution containing 5 «L 1% acetic 

15 acid is added to the resin; 5 mL of an NaBH^CN solution (70 mg) in a 
diaethylforaamide solution containing 5 aL 1% acetic acid is allowed 
to drip under stirring for 40 minutes. The resin is kept und r 
stirring at aabient temperature for about 6 hours. The procedure 
ends with washing (cycles $-12) after which the ninhydrin test as by 

20 the Kaiser method is performed. In case of a negative response, the 
Boc group is hydrolyzed with 503! TFA. Then, the resin is washed 
(cycles 9-12) and dried und r vacuum, with th obtainaent of 1.25 E 
dry product. For peptide d tachoent from th resin, th product is 
placed in a Tefl n react r with 1.5 mL anisole and 0.75 aL dimethyl 
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hydrofluoric add is distilled therein; then th mixture is kept 
under stirring for 60 sin. in an ice bath. Hydrofluoric acid is 
reaoved by nitrogen blowing. The raw product is dried under suction 
for about 2 hours, is washed with ethyl ether (15 aL twice), 

5 extracted in 50% acetic acid (15 «L three tiaes) and filtered in a 
fritted disc filter funnel to reaove the exhaust resin. Th 
resulting solution is diluted with water and freeze-dried to yield 
0.210 g raw product. Finally, the peptide is purified by reversed* 
phase liquid chroaatography and characterized by analytical HPLC, 

10 Waters Cl8 Deltapack 3*9 * 150 mm coluan with an acetonitrlle 
gradient containing 0.1% (v/v) trifluoracetic acid (phase B) vs. 
0.1* (v/v) aqueous trifluoracetic acid (phase A), as well as 20 to 
60% phase B, in 20 minutes, at a rate of 1 aL/ain. . with 210 na UV 
aonitoring. Retention tiae (Rt) « 9*2 V ; chromatographic purity: > 

is 

b) Cyclization of the above said peptide (i) into the cyclic peptide 
cyclo(Leu [CH2NH]Asp(HHBzl)-Gln-Trp-Phe-&Ala (ii) 

65 ag product (i) is dissolved in 35 mL DMF. The solution is added 
with 47 ag PyBOP, then 32 pL DIEA. The resulting solution is kept 

20 under stirring at aabient temperature for 2 hours, then DMF is 
reaoved under vacuua and the resulting aixture freeze-dried. The 
cyclic peptide (li) Is purified by reversed-phase liquid 
chroaatography and characterized by analytical HPLC, Maters Cl8 
Deltapack 3*9 x 150 aa coluan with an acetonitrlle gradient 

25 containing 0*1% (v/v) trifluoracetic acid (phas B) vs. 0*1% (v/v) 
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aqueous trifluoracetlc add (phas A), as well as 20 to 80% phas B, 

In 20 Bin., at a rate of 1 mL/ain., with 210 na UV aonltoring. 

Retention tlae (Rt) * 10.6' ; chromatographic purity: >99%. 

By the procedure described above and using suitable reagents, the 
5 following peptides are obtained: 

H-Leu Y [CHgNHjAsptNH-CHj- (1-adanantyl) ) -Gln-Trp-Phe-&Ala-0H 

retention tiae (Rt) * 9*5* ; chromatographic purity: > 99%. 

H-Leu Y [CHjNHlAsptNH-^-C^j ) -Gln-Trp-Phe-PAla-OH 

retention tiae (Rt) * 9-0'; chromatographic purity: > 99%. 
10 H-Leu V [CH2NH]Glu(NHBzl)-Gln-Trp-Phe-pAla-0H 

retention tiae (Rt) * 9.3' ? chromatographic purity: > 99*. 

H-Leu V [CHjNHjAsptNMeBzl) -Gln-Trp-Phe-PAla-OH 

retention tiae (Rt) ■ 9*8' ; chromatographic purity: > 99%. 

H-Leu Y [CH^jCHt (CH 2 ) 3 B2l) -C0-Gln-Trp-Phe-p\Ala-0H 
15 retention tiae (Rt) « 11'; chromatographic purity: > 99%* 

H-Leu-Asp(NHBzl)-Gln-Trp-Phe-pAla-OH 

retention tiae (Rt) ■ 9*6' ; chromatographic purity: > 99%* 

H-Leu-Cha-Gln-Trp-Phe-pAla-OH 

retention tiae (Rt) * 9*8' : chromatographic purity: > 99%. 
20 H-Leu Y [CB2NH]Asp(0Bzl)-Gln-Trp-Phe-^Ala-0H 

retention time (Rt) ■ 10.7' ; chromatographic purity: > 99* 

H-Leu Y [CH^Leu-Gln-Trp-DPh -frAla-OH 

retenti n tiae (Rt) * 7.7' ; chromatographic purity: > 99% 

H-Leu Y [CH^lLys (2) -Gln-Trp-Ph -BAla-OH 
25 retenti n tiae (Rt) « 8.9' ; chromatographic purity: > 99% 
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H-LeuV [CH2NH]Cha-Gln-Trp-DPhe-&Al -OH 

retention tine (Rt) » 9.0 ; chromatographic purity: > 99* 

H-Leu V [CR^NHlNal-Gln-Trp-Phe-pAle-OH 

retention time (Rt) « 9-9'; chromatographic purity: > 99* 

5 H-Leu V [CH2Mte]Cha-Gln-Trp-Phe-pAla-0H 

retention tine (Rt) « 11.1'; chromatographic purity: > 99* 

Which are cyclized Into the following cyclic peptides : cyclo(Leu 

[GH^MHAsp (NH-CH 2 - (1-adaaantyl) ) -Gln-Trp-Pbe-fcAla) 

retention tine (Rt) « 11.0* ; chromatographic purity: > 99*. 

10 cyclo(LeuV [CH 2 NH3Asp(NH-CH 2 -C5H 11 )-Gln-Trp-Phe-pAla) 

retention tine (Rt) * 11.2'; chromatographic purity: > 99* • 
cydo (Leu Y [CH^jGlufNHBzl ) -Gln-Trp-Phe-fcAla) 
retention time (Rt) * 10.0* ; chromatographic purity: > 99*. 
cydo (Leu V [CH^jAsp (NMeBzl) -Gln-Trp-Phe-ftAlm) 

15 retention time (Rt) » 12.5* ; chromatographic purity: > 99*. 
cyclo(Leu Y [CHjNHlCHf (CH 2 ) jBzl) -CO-Gln-Trp-Phe-pAla) 
retention time (Rt) » 13.5'; chromatographic purity: > 99*- 
cyclo(Leu-Asp(NHBzl) -Gln-Trp-Phe-PAla) 

retention time (Rt)" » 10.6' ; chromatographic purity: > 99*. 
20 cyclo(Leu-Cha-can-Trp-Phe-pAlm) 

retention time (Rt) « 11.2*; chromatographic purity: > 99** 

cydo (Leu f [oyM] Asp (OBzl) -Gln-Trp-Phe-pAla 

retention time (Rt) ■ 9-8' ; chromatographic purity: > 99* 

cydo (Leu V [Cn^lLeu-Gln-Trp-DPhe-frAla) 
25 retention time (Rt) » 9. 1 *' ; chromatographic purity: > 99* 
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cyclo(LeuY [CH^jLys ( Z ) -Gln-Trp-Phe-frAla) 

retention time (Rt) * 10.7' ; chromatographic purity: > 99% 

cyclodeuV [CH^Cha-Gln-Trp-Phe-flAla) 

retention time (Rt) * 11.1'; chromatographic purity: > 99 % 

5 cyclo(LeuV[CH2NH]Nal-Gln-Trp-Phe-pAla) 

retention time (Rt) • 13-0'; chromatographic purity: > 99% 
cyclo (LeuY [CH^jCha-Gln-Trp-Phe-PAla) 
retention time (Rt) * 12.2'; chromatographic purity: > 99% 
BIOLOGICAL ACTIVITY 

10 The ability of the peptides described in the present invention to 
interact with the neurokinine A receptor as agonists or antagonists 
vas assessed through an in vitro test. The preparation used for the 
test was characterized by the fact that the biological response 
produced by tachykinins and related peptides was exclusively 

15 determined by the neurokinine A receptor (receptor NK-2). The said 
preparation consisted of isolated rabbit pulmonary artery affected 
by a dose dependent contraction brought about by tachykinins (Rovero 
et el.. Neuropeptides, 1989* 12. 263*270). The determination of 
peptide activity in the test preparation was based on the use of an 

20 NKA concentration (3 nm) causing a response equal to 45% of max. 
r spons . Th p ptid s consider d h r in wer add d to the 
preparation in growing concentrations. Th ir activity was ass ssed 
as Inhibition of resp nse t NKA. The capacity of th peptld s 
described h rein to interact with th P substance receptor (receptor 

9^ NK-1 ) MR Amnlstfi or nn+nimr^ ot-o me necoacori f-hrx-uistk m •!« «»J 
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test, where the biological respons produced by tachykinins and 
related peptides was exclusively determined at the SP receptor. The 
test preparation consisted of isolated guinea pig ileus affected by 
a dose-dependent contraction (Lee et al. , Schnied. Arch. Pharmacol., 

5 1982, 318 . 281-287) . The determination of peptide activity in the 
test preparation was based on the use of an SP ■ ethyl ester 
concentration (10 na) causing a response equal to $5% of max. 
response (S. Dion et al.. Life Sc., 1987* *1. 2269*2278). Th 
peptides considered herein were added to the preparation in growing 

10 concentrations. Their activity was assessed as inhibition of 
response to SP with satisfactory results. 

The compounds covered by the invention are suitable f r 
therapeutical administration to higher animals and man by th 
parenteral, oral, dermic, nasal, inhalatory and sublingual ways, 

15 with pharmaceutical effects matching the described properties. In 
case of parenteral administration (intravenous, intramuscular, 
intradermal), sterile solutions or freeze-dried preparations of the 
compounds are to be used. In case of oral administration, 
preparations such as tablets, capsules and syrups are conveniently 

20 used. Suitably dosed ointments and creams are utilizable by the 
dermic way. In case of nasal Instillation, inhalation, and 
sublingual administration, the compounds to be used are respectively 
aqueous solutions, aerosol preparations, or capsules. 
Doses for therapeutical treatment range from 0.1 to 10 mg/kg body 

25 weight. 
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TABLE 1 



AUTOMATIC SYNTHESIS PROCEDURE, Boc 



5 



10 



Cycle 


Reagent 


Time 


1 


DCM 


lxl Bin 


2 


50* TFA/DCM 


1x5 min 


3 


50?! TFA/DCM 


1x15 Bin 


4 


DCM 


3x1 min 


5 
j 


*>X DIEA/DCM 


*i*AI. Mill 


6 


DCM 


2x1 Bin 


7 


DMF 


2x1 Bin 


8 


Boc-AA anhydride in DCM/ DMF 


1x60 Bin 


9 


DMF 


lxl ain 


10 


DCM 


lxl Bin 


11 


Repeat cycles 9 and 10 




12 


DCM 


3x1 Bin 



Solvent voluae: 10-20 «L/g resin 
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CLAIMS 

x 1. Cyclic hexapeptides of general formula 

2 (I) pNH-<^ 1 'W-CHR 3 "CO>A 1 -A2"A 3 -fiAltt-| 

3 where 

4 r x m H t linear or branched Cj.^ alkyl 

R-» * natural or not natural amino acid free or protected side chain 

5 3 

7 R3 » (C^yn-R* 

8 where 

g n • 1. 2. 3. 5 

lO R " * cyclooctyl. adaaantyl, cyclohexyl, naphthyl 

u R" * phenyl when n is other than 1 

22 R" * a substituted car boxy amide group when n « 1. 2 

13 A l * 01119 1)01x1 

14 A 2 * Trp. DTrp 

15 A 3 * Pte* DPhe 

16 W * C0-NR f . CH 2 -NR' 

17 wherein 

18 R f « H. CH3 and their pharmaceutical^ acceptable salts with acids 

19 or organic or Inorganic bases. 

x 2. Cyclic hexapeptides as per claim l t wherein: 

2 linear or branched Cj_4 alkyl are selected in the group consisting 

3 of: aethyl. ethyl, propyl, isopropyl. butyl, isobutyl, t-butyl. 

4 The natural aaino acid is selected in the group consisting of: 
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5 glycine, alanln , valin , 1 ucin , isol ucine, proline, 

6 phenylalanine, tryptophan, Methionine, serine, threonine, cysteine, 

7 tyrosine, asparagine, glutaaine. aspartic acid, glutamic acid, 

8 lysine, arginine, histidine, in their L or D foras. 

9 Not natural amino acid is selected is the group consisting of:B- 

10 alanine, D or L 2-aminoisobutyric acid, D or L 2,3-diaainopropionic 
u acid, D or L nor leucine, D or I alloisoleucine, D or L pyroglutaaic 

12 acid, L or D 3-hydroxyproline. L or D 4-hydroxyproline , L or D 

13 phenylalanine substituted in the ortho, seta, or para position. L or 

14 D thienylalanine, L or D pyridyl alanine, B(2- or 3- 

15 benzothienylalanine) , 1,2,3,4 tetrahydroiaoquinoline-3-carboxyl 

16 »ci d « 

17 Amino acid chain protector is selected in the group consisting of : 

18 Mbs. Htr, K02, 2. Tos, Pmc, For, He, Ac, 2-Br-Z, 2-C1-Z. Bzl. 2,6- 

19 dichloro-Bzl, S03H, Paoc, OMe, OBzl, OF*, ONp, OSu. 

1 3. Hexapeptides as per claim 2, wherein the protected side chain of 

2 a natural or not natural amino acid is selected in the group 

3 consisting of : L or D Arg (Mbs) , L or D Arg(Ntr) , L or D Arg(N0 2 ) , 

4 L or D Arg (Z) , L or D Arg(Tos), L or D Arg(Pac), L or D Trp(For). L 

5 or D Trp(Mts) , L or D Tyr(lle) , L or D Tyr(Ac) . L or D Tyr(2-Br-Z) , L 

6 r D Tyr(Bzl). L r D Tyr(2.6-dichl ro-Bzl). L r D Tyr(S0 3 H). L r 

7 D Ser(Me), L r D Ser(Ac), L or D Ser(Bzl). L or D Ser(2.2-dichl ro- 

8 Bzl), L or D Ser(S0 3 H), L r D Lys(Ac), L or 0 Lys (2-Br-Z), L or<D 

9 Lys(2-Cl-Z) ( L r D lys(Faoc), L r D Lys(Z), L r D Lys(Tos), L r 

ft 1 /U~\ I TA f /D-l \ I to icm/AllA^ 1 a~ to ien/nn*f1 \ 1 a~ 
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U 0 Asp(OFa) . L or D Asp(ONp) , L r D Asp(OSu) . L or D Glu(ONe) . L r 

12 D Qlu(OBzl), L r D Glu(OFa), L or D Glu(ONp) , L or D Glu(OSu). 

1 4. Cyclic hexapeptide as per claia 3, wherein R 1 ■ isobutyl. 

1 5- Cyclic hexapeptide as per clala 4. wherein A 2 * Trp. 

1 6. Cyclic hexapeptide as per claia 5. wherein R3 = (CH 2 ) n ~ c 6 H ll' 

2 where n « 2, 3. 4, 5* 

x 7- Cyclic hexapeptide as per claia 5. wherein Rj ■ (CH 2 ) n -(l- 

2 naphthyl), where n » 2, 3. 4, 5. 

! 8. Cyclic hexapeptide as per claia 5, wherein R 3 « (CH 2 ) n -(l- 

2 adaaantyl) . where n « 1, 2. 3, 4, 5. 

1 9. Cyclic hexapeptide as per claia 5. wherein R3 » (CH 2 ) n - 

2 cyclooctyl, where n « 1. 2, 3, 4, 5. 

1 10. Cyclic hexapeptide as per claia 5. wherein R3 « (CH 2 ) n -CgH 5 , 

2 where n ■ 2. 3. 4, 5. 

X 11. Cyclic hexapeptide as per claia 5. wherein R3 » (CH 2 ) n -C0NHBzl, 

2 where n » 1. 2. 

x 12. Cyclic hexapeptide as per claia 5, wherein Rj « (CH 2 ) n -C0NMeBzl, 

2 where n « 1, 2. 

1 13. Cyclic hexapeptide as per claia 5, wherein R 3 « ( CH 2)n~ 

2 CONHCK^CgHx!. where n - 1. 2. 

1 14. Cyclic hexapeptide as per claia 5. wherein R3 • (CH 2 ) n - 

2 CONMeCH^gHj^, where n » 1, 2. 

1 15. Cyclic hexapeptide as per claia 5, wherein Rj « (CH 2 ) n -C0NH- 

2 CH 2 (l-adaaantyl), where n « 1. 2. 

1 16. Cyclic hexapeptide as per claia 5. wherein R3 - (CH 2 ) n -C0NMe- 

9303059A1 J_> 



i) 
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2 


CH 2 (l-ada«antyl) , where n « 1, 2. 


1 


17. Cyclic hexapeptide of general, foraula (I), as per elaia 1, 


2 


selected In the group consisting of : 


3 


cyclo (Leu-Cha-Gln-Trp-Phe-BAla ) 


4 


cyclo (Leu-Asp ( NHBzl ) -Gln-Trp-Phe-BAla) 


5 


cyclo ( Leu- Asp ( NMeBz 1 ) -Gln-Trp-Phe-BAla) 


6 


cyclo (Leu- Asp (NHCH 2 C6Hll)-Gln-Trp-Phe-pAla) 


7 


cyclo ( Leu- Asp ( NMeCH 2 C6Hl 1 ) -Gln-Trp-Phe-BAla ) 


8 


cyclo ( Leu-Glu ( NHBzl ) -Gln-Trp-Phe- BAla ) 


9 


cyclo (Leu-Glu ( NMeBz 1 ) -Gln-Trp-Phe-BAla) 


10 


cyclo (Leu-Glu (NHCH 2 C6H11) -Gln-Trp-Phe-BAla) 


11 


cyclo (Leu-Glu (NMeCH 2 C6Hll ) -Gln-Trp-Phe-BAla) 


12 


cyclo (Leu-Glu ( NHCH 2 ( 1 -adauanty 1 ) ) -Gln-Trp-Phe-BAla) 


13 


cyclo ( Leu-Glu ( NMeCH 2 ( 1-adaoantyl ) ) -Gln-Trp-Phe-BAla) 


14 


cyclo (Leu- Asp ( NHCH 2 ( 1 -adaaanty 1 ) ) -Gln-Trp-Phe-BAla) 


15 


cyclo (Leu-Asp(NMeCH 2 ( 1-adamantyl ) ) -Gln-Trp-Phe-BAla) 


1 


18. Cyclic hexapeptide, of general foraula (I), as per claia 1, 


2 


selected in the group consisting of : 


3 


cyclo (Leu 4 f i [CH 2 NH]Asp( NHBzl ) -Gln-Trp-Phe-BAla ) 


4 


cyclo (Leu Y [CH^jAspfNMeBzl) -Gln-Trp-Phe-BAla) 


5 


cyclo (LeuV [CH->NH]Asp(NHCH->C6Hll ) -Gln-Trp-Phe-BAla) 


6 


cyclo (LeuH* [CHgNlOAspCNMeCHgCoHll ) -Gln-Trp-Phe-BAla) 


7 


cyclo (Leu Y [CH 2 NH]Glu (NHBzl ) -Gln-Trp-Phe-BAla) 


8 


cyclo (Leu y [CH2NH]Glu(NMeBzl)-Gln-Trp-Phe-6Ala) 


9 


cyclo (Leu"/ [ CH^lGlu ( NHCH 2 C6H1 1 ) -Gln-Trp-Ph -BAla) 
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cyclo(Leu^ [CH2NH3Glu(NMeCH 2 C6Hll ) -Gln-Trp-Phe-ftAla) 
cyclo (Leu Y [CH^jGlu (NHCH 2 ( 1 -adaaanty 1 ) )-Gln-Trp -Phe-pAla) 
cyclo ( Leu f [CH^jGlu ( NMeCH 2 ( 1 -adaaantyl ) ) -Gln-Trp-Phe-frAla) 
cyclo (Leu V [ CH^] Asp (NHCH 2 U -adaaantyl) )-01n-Trp -Phe-^Ala) 
cyclo (Leu YCCH^jAsp (NHeCH 2 ( 1-adaaantyl ) ) -Gln-Trp-Phe-fcAla) 
cyclo (Leuf [CH^] Asp (OBzl ) -Gln-Trp-Phe-frAla 
cyclo ( Leu V [CH^jCha-Gln-Trp-Phe-pAla) 
cyclo (Leu Y [CiyffllNal-Gln-Trp-Phe-pAla) 

19. Cyclic hexapeptide of general formula (1). as per claim 

selected in the group consisting of: 

cyclo (Leuf [CH 2 NMe]Asp(HHBzl) -Gln-Trp-Phe-ftAla) 

cyclo ( Leu V [CH 2 NMe]Asp(NMeBzl)-Gln-Trp-Phe-pAla) 

cyclo ( Leu V [CH^elAsp (NHCH 2 C6H11 ) -Gln-Trp-Phe-pAla) 

cyclo (Leuf* [CH 2 NMe]Asp(NHeCH 2 c6Hll) -Gln-Trp-Phe-frAla) 

cyclo(Leu , l'[CH 2 NMe]Glu(NHBzl)-Gln-Trp-Phe-Mla) 

cyclo (Leu^ [CH 2 NMe]Glu(NMeBzl) -Gln-Trp-Phe-fiAla) 

cyclo ( Leu f [CH 2 NMe]Glu(NHCH 2 C6Hll ) -Gln-Trp-Phe-pAla) 

cyclo(Uuy[CH2NMe]Glu(NHeCH 2 C6Hll)-Gln-Trp-Phe-^Ala) 

cyclo (LeuV [CH2NMe]Glu(NHCH 2 ( 1-adaaantyl) ) -Gln-Trp-Phe-ftAla) 

cyclo (LeuY [CH^ejGlu (NMeCH 2 ( 1 -adaaan tyl ) ) -Gln-Trp-Phe-£Ala) 

cyclo (Leuf [CH 2 NMe]Asp (NHCH 2 ( l-adaaantyl) ) -Gln-Trp-Phe-pAla) 

cyclo ( Leu H* [CH 2 NMe]Asp ( NMeCH 2 ( 1-adaaantyl) ) -Gln-Trp-Pbe-fcAla) 

cyclo (LeuH'[CH 2 NMe]CH( (CH 2 ) 3 Bzl)CO-Gln-Trp-Phe -pAla) 

cyclo (LeuH* [CH 2 NMe] Asp (OBzl ) -Gln-Trp-Phe-pAla) 

cyclo ( Leu V[CH2NH ]Nal-Gln-Trp-Phe-pAla) 
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18 cyclo(UuftCH2NMe]ChB-Gln-Trp-Phe-pAla) 

1 20.Cyclic hexapeptide, general formula (I), as per claia 1, aelected 

i 

2 aaong those of the group formed by 

3 cyclofUuftCH^lCHf (CH 2 ) 3 Bzl)CO-Cln-Trp-Phe-Mla) 

4 cyclo(Uu-NH-CH( (CHjljBzDCO-Cln-Trp-Phe-Wla) 

: 21. Peptide preparation process as per claia 1 including peptide 

2 chain solid phase synthesis froa C-terainal end to N-teninal end on 
an insoluble polymer support, the introduction of the iminomethylen 

4 bond, the subsequent detachaent froa polyaer support by hydrolysis 

5 in anhydrous hydrofluoric acid and the linear peptide cyclization in 

6 polar organic solvents. 

1 22.Peptide preparation process as per claia 1 including peptide 

2 chain solid phase synthesis froa C-terainal end to N-terainal on an 

3 insoluble polyaer support, the introduction of the iainoaethylen 

4 bond, the subsequent detachaent froa polyaer support by hydrolysis 

5 in trifluorac tic acid and the linear peptid cyclizati n in polar 

6 organic solvents. 

1 23.Phamac utical c mpositi ns f r the treataent of diseases %rh re. 
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